The possible response of global climate to the changes of background radiation derived from satellite measurement during 1983-2001 is analyzed. Estimation is made by means of one-dimensional energy-balance climatic model. It is shown that the increase of the global surface radiation by 3 W × m -2 through 1983-2001 should result in a corresponding rise of temperature, which exceeds the actual observed values by 0.6˚C -2.0˚C. Possible causes of such disagreement are discussed.
Introduction
It is generally agreed that the global warming of recent decades is caused primarily by anthropogenic increase of greenhouse gases concentration [1, 2] . However, not only human-made variations of atmospheric composition influence global climate. Changes in the climate of the Earth depend evidently on the background solar irradiance, i.e. on the amount of shortwave solar radiation incoming into the atmosphere and the fraction of this radiation, which is reflected back to the space. Recent evidence show that solar radiation incident at the Earth's surface has increased appreciably in the end of 20 th century [3] . The phenomenon is often called a global brightening. Estimations of the radiative forcing (Figure 1) global perturbation of the radiation balance of the terrestrial atmosphere-are based on the following data: 1) Solar radiation at the Earth's surface, averaged over the globe, which was derived in the work [4] from the data on cloudiness obtained in framework of the International Satellite Cloud Climatology Project (ISCCP) during 1983-2001;
2) Globally-averaged change in solar radiation at the Earth's surface during 1984-2003, derived from the data on the Earth's reflectance obtained by Palle et al. [5] using ISCCP data and the data on dayside earthlight reflected from the Moon.
3) Average of the 8 records of anomalies in groundbased observations of the solar radiation incident on the Earth's surface during 1993-2001 [6] .
Change in background solar radiation through 1983-2001 causes a positive radiative forcing ranging from 3 W × m -2 to 6 -7 W × m -2 [3] (Figure 1) . If we take a value of climatic sensitivity adopted by IPCC ( с = 0.53˚C -1.23˚C × m 2 /W) [2] , we obtain that increase of the global temperature by 1.5˚C -3.6°C is a result of the radiative forcing of 3 W × m -2 . Thus, an increase of the amount of solar radiation that reaches Earth's surface in the end of the 20 th century, determined in different ways, should cause a jump of the global temperature, which, however, has not been observed. Of course, the oversimplified estimation above is not sufficient for any decisive conclusion. A more precise model assessment is necessary. In the present work such an evaluation is done by means of the energy-balance climate model.
Energy-Balance Model of Global Climate
In framework of the energy balance approach, changes in the climate system are estimated from an analysis of the change in the Earth's heat storage. The basis for these models was introduced by Budyko and Sellers [7, 8] . In its simplest form, energy-balance model provides globally averaged values for the computed variables. We use the surface-energy balance climate model coupled with deep ocean with horizontally uniform vertical heat diffusion and a constant upwelling: 
where h is the depth of the mixed ocean layer.
S(t) is the total solar irradiance (TSI) or the solar constant,  is the terrestrial albedo. F t is expressed as a linear function of T S :
Effective global heat capacity is determined by formula, generalizing the results of [9] :
where
, h in meters.
Results
Climate forcings used in calculations ( Figure 2) were as follows. Greenhouse gases forcing and anthropogenic (tropospheric) aerosol forcing was taken from [10] . Volcanic (stratospheric) aerosol forcings were taken from [11] . We used three TSI reconstructions obtained in the works [12] [13] [14] . The total (net) climate forcing F  calculated using TSI reconstruction [14] is shown in Figure 2(f) . The same forcing but considering the amount of solar radiation that reaches the Earth's surface derived from satellite observations Figure  2 
and the following boundary conditions:
The second boundary condition [15] describes balance of the heat fluxes-diffusion and upwelling near a bottom compensate the powerful sink of cold water over the areas of the deep water formation (Greenland, Norwegian and Labrador seas in Northern Hemisphere, Weddell and Ross seas in Southern Hemisphere). The polar sea temperature T p was equal to 1.2˚C [15] and the depth of the ocean H was considered to be 5000 m. The solution of the second equation of (1) with conditions (6-8) brings us
. After this we solve the first equation of (1) determining the O with formula (2) by using O . This results in the first approximation of the surface temperature S . Repeating the procedure brings other approximations S T t , S etc., but the first approximation usually is enough. Calculations are performed by using the following parame- . The net forcing NET F  and TSI reconstruction [14] are used in calculations (Figure 3(a) (Figure 3(a) ). However, if we use the total forcing NET F  S , which takes into account the global brightening, the divergence between the model and actual temperature reaches 2˚C, i.e. thirteen times more than the modeling error is (Figure 3(b) ). Such disagreement, in principle, could appear if the longwave emission   LW out F t during the last decades differs appreciably from the previous values. Therefore it is use- (Figure 4 , monthly data were used). Standard deviation between the calculated and instrumentally measured temperature over 1983-1999 is 0.13.
However during 1999-2001 the two curves apparently diverge and the difference reaches 0.6˚C (almost 5 times more than the error over 1983-1999). As in the previous case, calculation using the energy balance model, which considers the data of the surface radiation measurement, greatly overestimates the actual temperature.
Conclusions
An analysis of the possible climate response to the changes in solar radiation at the Earth's surface based on satellite measurements [4] It has been suggested that the global brightening starting in 1990s was preceded by prolonged global dimming substantial decrease in surface solar radiation during the period 1960-1990 [16] [17] [18] . Thus, solar brightening of recent decades only compensates previous decrease in solar radiation and does not appreciably change the global temperature trend, caused by greenhouse effect [17, 18] . It should be noted, however, that the spatial coverage of the surface radiation stations, which data were used in the works [16] [17] [18] , is rather limited-all the station are situated over the land and they are clustered at the domains of high population density-see Figure 1 of the work [18] . Moreover evidence has been obtained that the dimming of 1950-1980 actually was not global but had local or regional nature and was observed mainly over areas of high industrial activity [19] . Therefore it is difficult to make a decisive conclusion about the globalscale change in the surface solar radiation over . Thus, we conclude that the experimental estimations of solar radiation that reaches the Earth's surface apparently contradict with the actually measured global temperatures at least in the framework of the energy balance approach. We believe that the disagreement could be a result of the following causes:
1) The oversimplified energy-balance approach is not enough for analysis of the processes in a real climate system.
2) The rise of temperature, caused by a global brightening during 1983-2001, has been compensated by a currently unknown, extra cooling factor.
In any case, the reaction of a global climate system to changes in background radiation in the end of the 20 th century needs further profound investigation using the novel global circulation models. 
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